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$i$ rr\rightarrow i(xj, yi) $v_{i}^{arrow}$ ( $v_{x_{i}}$ , vyi) $d_{i\text{ }}$
1 $N\text{ }-$ $x$ y
$y=0$
$r_{i}^{arrow}=- \sum_{j=1}^{N}\theta(d_{i}\sim+d_{j}-|r_{i}^{arrow}-r_{j}^{arrow}|)\{\vec{\nabla}V(di+d_{j}. -|r_{i}^{arrow}-r_{j}|arrow)+\eta(v_{i}^{arrow}-,v_{j}^{arrow)\}}.\cdot+\vec{F}_{i}$ $(1)$
$V(d_{i}+d_{j}-|r_{i}^{arrow}-r^{arrow|)}j=k(d_{i}+d_{j}-|r_{i}^{arrow}-r_{j}^{\neg}|)^{\frac{5}{2}}$ (2)






. ( $\eta$ ) (1)






















The Slow Internal Dynamics
Fig $.8\mathrm{a}$ Fig $.7(\mathrm{a})$
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$i$ xi, y $v_{i}^{arrow}$ ( $v_{x},$ , vy‘)
d, 1






















$\langle$ $\text{ }\vec{\nabla}\rho(ri)$ $0$ $\gamma_{1}(0)=1$
Fig.11
’ $\vec{F}_{i}$ $i$ $\vec{R}_{i}$
\mbox{\boldmath $\gamma$} $\gamma_{1}$ $\vec{R}$
$F^{\prec}$ .
$\vec{R}$ $\vec{F}$ $\gamma_{0\text{ }}\gamma_{1^{\text{ }}}\vec{F}$
$|\vec{\nabla}\rho(r)|<<1_{\text{ }}$
$\gamma_{0}(\rho)\sim\gamma 0=const>>1$ \mbox{\boldmath $\gamma$}o(\rho )
$0=- \gamma_{0}(\rho(ri))\gamma_{1}(d_{i}\frac{v_{i}^{arrow}}{v_{i}}\vec{\nabla}\rho(\Gamma i))\vec{v_{i}}+\vec{F}_{i}+\vec{R}i$ (7)
$|\vec{\nabla}\rho(r)|<<1$ (9) $\text{ _{}\overline{v}}^{\vec{v_{\dot{\perp}\vec{\nabla}}}}\dot{.}\rho(r)=0$
$\vec{\nabla}\rho(r)$ 1
$v_{i}^{arrow}= \frac{\vec{F}_{i}+\vec{R}_{i}}{\gamma_{0}}-\gamma 1’(0)d_{i}|\frac{\vec{F_{i}}+\vec{R}_{i}}{\gamma_{0}}|\vec{\nabla}p(r_{i})$ (8)






3 2 ( $y=0$ )
$F_{y:}=y_{i}w^{\mathit{2}}+gcos(wt)$ (9)
$y>0$
($y<0$ $wt$ $wt+\pi$ )
$F_{yi}>0$ $F_{yi}<0$
.
(X, Y) $=(-ysin(wt), -ycos(wt))$
(X, $Y$ ) $F_{y}.\cdot<0$
$X^{\mathit{2}}+(Y- \frac{g}{2w^{2}})^{2}=(\frac{g}{2w^{2}})^{\mathit{2}}$ (10)
1 $A$
$X^{\mathit{2}}+Y^{\mathit{2}}<A^{\mathit{2}}$ . 2 2
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